SWARMING Proteus may constitute a problem in obtaining pure cultures of other organisms. A wide variety of chemical and physical methods have been employed to inhibit swarming (Kramer and Koch, 1931 ; Holman, 1957; Hoeniger, 1965 ; Kopp, Miiller and Lemmer, 1966; Brogan, Nettleton and Reid, 1971) . These methods are unsatisfactory in that they may prevent the growth of organisms. Schuback (1926) developed an H-antiserum-agar that inhibited the swarming of proteus strains without influencing growth. For a number of reasons, this method was also unsatisfactory for routine use (Dettling, 1932) .
The addition of phage to a liquid culture of Proteus OX19 by Sukneff, Milaschewskaja and Modjaew (1929) inhibited its motility. Dettling obtained inhibition of swarming by incorporating a proteus phage into agar plates. The phages used by these workers were not further characterised. Brandis and Schwarzrock (1 956) isolated non-motile phage-resistant mutants by incubating four different phages with motile proteus strains in liquid medium. In confirmation of the work of Dettling, these authors found that the addition of phage to agar plates inhibited the swarming of most proteus strains. The above phages were not flagellotropic, were effective on a wide range of proteus strains and had no effect on the viability of organisms.
Phage X7 is a flagellotropic phage for theProteus-Providence group with a wide host range.
The addition of a drop of phage to a sensitive motile strain immediately immobilises it (Appelbaum, Hugo and Coetzee, 1971 ). We investigated the use of this phage to inhibit the swarming of Proteus from clinical material and thus to facilitate the recovery of the accompanying organisms. MATERIALS AND METHODS
Media.
Difco Tryptose Blood Agar Base with the addition of defibrinated horse blood was used for the cultivation of bacteria and the medium of Marmion (1967) for the cultivation of mycoplasmas.
Phage. Phage X7 was propagated on Proteus mirabilis strain 13 (Coetzee and Sacks, 1960) by the agar overlay method of Swanstrom and Adams (1951), and was stored at 4°C. The phage was added to the medium, immediately after the addition of the blood, at a final concentration of 1 x 1010 plaque-forming units (p.f.u.) per ml. Alternatively, 0.2 ml of phage (titre 1 x 1011 p.f.u. per ml) was spread on the surface of blood-agar plates. Only surfacespread phage was used on mycoplasma medium. The following were isolated from clinical material : Proteus mirabilis (57 strains), Pr. vulgaris (1 1 strains), Pr. rettgeri, Pr. morganii, Streptococcus pyogenes (2 strains each), Serratia marcescens, Escherichia coli (1 0 strains each), Pseudomonas aeruginosa, Alcaligenes faecalis, Staphylococcus aureus (5 strains each), Clostridium perfringens (4 strains), Mycoplasma orale and M . salivarium (1 strain each). Overnight broth cultures of the organisms were prepared; each of the swarming Pr. mirabilis and Pr. vulgaris strains was mixed in equal volume with each of the other organisms and then streaked for single colonies on the appropriate medium with phage incorporated or spread on the surface. Media without phage served as controls. Blood-agar plates were incubated for 18 hr at 37°C. Mycoplasma cultures were incubated anaerobically for 4 days at 37°C.
Bacteria.

RESULTS
Plates with phage incorporated inhibited the swarming of 83-6 per cent. of Pr. mirabilis and 45-3 per cent. of Pr. vulgaris strains. Plates with surface phage were more effective.
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These inhibited 97 per cent. of Pr. mirabilis and 85.6 per cent. of Pr. vulgaris strains. Control plates were covered with proteus swarms and accompanying organisms could not be recovered. Susceptible proteus strains formed non-swarming colonies and the phage apparently set up a temperate relationship with them. Accompanying strains could invariably be recovered as single colonies. Plates with phage incorporated and stored at 4°C were suitable for use up to 1 wk. High-titre stocks of phage were easily prepared and maintained their titres indefinitely at 4°C. DISCUSSION The swarming of more than 85 per cent. of proteus strains was prevented without the organisms being killed. The phage did not affect the viability of the accompanying organisms, which could invariably be isolated in pure culture. Addition of phage to the surface of the plates appears to have advantages, because this can be done immediately before inoculation.
This method is of particular value in isolating mycoplasmas because the swarming of Proteus is a particular problem on media with a low agar concentration that must be incubated for a long time. SUMMARY A method is described of inhibiting the swarming of Proteus in cultures of clinical material by the use of a flagellotropic phage, which has a wide range of activity on members of the Proteus-Providence group. The sensitive proteus strains formed isolated colonies, and the accompanying organisms could be obtained in pure culture. This work was aided by grants to Professor J. N. Coetzee from the South African Medical Research Council.
These procedures appear to have advantages over methods previously used.
